Prevalence and determinants of susceptibility to cigarette smoking among school students in Pakistan: secondary analysis of Global Youth Tobacco Survey by Aslam, Syeda Kanwal et al.
  
 
 
Aslam, Syeda Kanwal, Zaheer, Sidra, Rao, Saadiyah, and Shafique, Kashif 
(2014) Prevalence and determinants of susceptibility to cigarette smoking 
among school students in Pakistan: secondary analysis of Global Youth 
Tobacco Survey. Substance Abuse Treatment, Prevention and Policy, 9 
(10). ISSN 1747-597X 
 
 
Copyright © 2014 The Authors 
 
 
 
http://eprints.gla.ac.uk/93220 
 
 
 
Deposited on:  29 April 2014 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Enlighten – Research publications by members of the University of Glasgow 
http://eprints.gla.ac.uk 
Aslam et al. Substance Abuse Treatment, Prevention, and Policy 2014, 9:10
http://www.substanceabusepolicy.com/content/9/1/10RESEARCH Open AccessPrevalence and determinants of susceptibility to
cigarette smoking among school students in
Pakistan: secondary analysis of Global Youth
Tobacco Survey
Syeda Kanwal Aslam1, Sidra Zaheer1, Saadiyah Rao1 and Kashif Shafique1,2*Abstract
Background: Susceptibility to smoke has been recognized as a strong predictor of smoking experimentation and
taking up regular smoking habit. The identification of smoking susceptible individuals and its determinants is
important in the efforts to reduce future smoking prevalence. The aims of this study are to estimate prevalence of
susceptibility to smoke among adolescents, and identify factors associated with it.
Methods: Cross sectional data was obtained from Global Youth Tobacco Survey conducted in three cities of
Pakistan in year 2004. Study population consisted of students in grades, 8th, 9th, and 10th; aged 13 to 15 years.
Secondary analysis using univariate and multivariate logistic regression analyses were performed to estimate the
associations between smoking susceptibility and co-variates. Descriptive statistics were reported in proportions, and
adjusted odds ratios with 95% confidence interval were used to report logistic regression analyses.
Results: Approximately 12% of nonsmoking students were found susceptible to smoking. Students, who were
females (OR = 1.53, 95% CI [1.24-1.89]); whose parents (OR = 1.64, 95% CI [1.35-1.99]); or close friend smoked
(OR = 2.77, 95% CI [2.27- 3.40]) were more susceptible to cigarette smoking. Students who had good knowledge
about harmful effects of smoking (OR = 0.54, 95% CI [0.43-0.69]); and had access to anti-smoking media (OR = 0.73,
95% CI [0.59-0.89]) were less likely to be susceptible to smoking.
Conclusion: Students who were females, had smoking parents, friends or exposure to newspaper/magazines
cigarette marketing, were more susceptible to cigarette smoking among Pakistani adolescents. While knowledge of
harmful effects of smoking and access to anti-smoking media served as protective factors against susceptibility to
smoking.
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Cigarette smoking is considered as the leading preventable
cause of non-communicable diseases and its associated
mortality worldwide. Although cigarette smoking has de-
clined globally particularly in the developed countries [1]
but most low income countries including Pakistan continue
to face increasing burden of tobacco epidemic with a* Correspondence: kashif.shafique@glasgow.ac.uk
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unless otherwise stated.current cigarette smoking prevalence of 15.2% among
adults and 6.3% among youth [2,3]. It has been projected
that if current trends of smoking prevalence continue, an-
nual tobacco related deaths will be over 8 million by the
year 2030, and more than two third of these will occur in
low and middle income countries [4].
Majority of the cigarette smokers (88%) start smoking in
their teenage, and thus adolescents and young adults re-
main the focus of preventive efforts [5]. Cigarette smoking
is a learned behavior which passes through various stages
namely: “preparation, initiation, experimentation, regular
smoking, and finally addiction” [6]. Susceptibility to smoketd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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usually starts in the preparation and/or initiation stages of
smoking behavior”; and has been validated as an important
predictor of cigarette experimentation [7] Adolescents who
are susceptible to smoke have double the risk of taking up
smoking as compared to non-susceptible individuals [8].
Although various social and behavioral factors have been
identified as important risk factors of smoking; their im-
portance as predictors of initiation stage of smoking is not
well understood in low income countries [9]. Furthermore,
limited information is available on susceptibility to smoke
and its associated risk factors from low income countries
[10,11]. The current scenario calls for in depth understand-
ing of the initial stages of smoking, as youth going through
these stages of smoking behavior are at considerable risk of
regular cigarette addiction in future. Interestingly, these in-
dividuals are in an age group which has great potential to
be affected by the primary preventive measures of anti-
tobacco programs and policies. Thus, identification of
smoking susceptible individuals and its determinants is im-
portant in the efforts to reduce future smoking prevalence.
Therefore, the aim of this study is to estimate prevalence of
susceptibility to smoke among Pakistani school children
and identify factors associated with it.
Methods
GYTS is a school based survey developed by the World
Health Organization (WHO) and Centers for Disease
Control and Prevention (CDC). We performed second-
ary analysis on GYTS Pakistan 2004 data. This survey
was conducted in three cities of Pakistan, namely Kasur,
Peshawar, and Quetta using multistage sample design.
At the first stage, the schools were selected proportional
to student enrollment size in schools. At the second
stage, classrooms were chosen randomly from the
schools selected at first stage [12]. Students aged 13 to
15 years are focused in GYTS, and country research co-
ordinators identified the grades, 8th, 9th, and 10th as the
ones that correspond to these ages. CDC and WHO en-
sured that participating countries follow local proce-
dures for obtaining parental permission for ethical
consideration [13]. Data were collected using a self-
administered questionnaire, which was developed by
CDC and WHO. According to CDC and WHO, sample
size has been calculated using the information that a
minimum of 1500 completed student interviews are
needed to obtain a precision level of ± 5% for a given es-
timate. This information is then used by the country to
determine sample size of schools and students [13]. De-
tailed information of GYTS Pakistan 2004 is available on
the CDC website [12].
The study questions which were selected for analysis
included information on age, sex, current smoking sta-
tus, peer and parents’ smoking status, attitudes andbehaviors, information on the knowledge of smoking
related health risks, exposure to anti-smoking media
messages, exposure to cigarette advertisements, and ex-
perimentation with cigarettes. Participants were aged be-
tween 11 and 17, and were stratified in two groups of
less than or equal to 13, and greater than 13 years. Ac-
cording to the usual school grade system in our country,
students up to 13 years of age are in lower secondary
school and those older than 13 years are in higher sec-
ondary school. Our aim was to study the pattern of sus-
ceptibility in these two different school going groups.
We measured the outcome variable, susceptibility to
smoking using three questions from the survey; a) “If
one of your friends offered you a cigarette, would you
smoke it?” b) “At any time during the next twelve
months, do you think you will smoke a cigarette?” c)
“Do you think you will be smoking cigarettes 5 years
from now?” Students who are currently non-smokers
and answered definitely not to all 3 questions were
coded as non-susceptible, and all other students were la-
beled as susceptible to smoking. All questions and cri-
teria for determining susceptibility to smoking have
been adopted from Pierce et al. [7]. Details of the coding
plan of all variables used in our study are mentioned in
Table 1.
Data analysis
Descriptive and Pearson chi-square analyses were used to
determine the associations between smoking susceptibility
(dependent variable ) and other independent variables, in-
cluding student’s demographics, parents’ and friends” influ-
ences, education and knowledge of harmful effects of
smoking, exposure to antismoking media and advertise-
ments and expected social outcomes of smoking.
In order to identify the variables that predicted suscep-
tibility, we performed univariate and multivariate logistic
regression analysis to estimate the significant associa-
tions between smoking susceptibility and co-variates.
Furthermore, in order to compare the susceptibility
among ever smoked and never smoked groups, we per-
formed the multivariate logistic regression with all risk
factors that demonstrated a significant association with
susceptibility i.e. sex, age, parents’ and friends’ smoking
status, knowledge of harmful effects of smoking, access
to anti-smoking media, and exposure to cigarette adver-
tisements. Data were analyzed by using SPSS version
16.0.
Results
Overall, 6204 students participated in GYTS 2004 from
Peshawar (2159), Quetta (1804) and Kasur (2241). The
school response rate was 100.0%, class response rate was
100.0%, and student response rate was 88.6% on average in
all three cities [14]. We constructed our final dataset using
Table 1 Coding plan for the selected study variables
Variable Question in codebook Response options Response options
Outcome variable
Susceptibility to
smoking
1. If one of your friends offered you a
cigarette, would you smoke it?
1 = Definitely not Students who are currently non-smokers and
answered “Definitely not” to all 3 questions
were coded as “non-susceptible”, and all other
students were labeled as “susceptible” to
smoking.
2 = Probably not
3 = Probably yes
3 = Probably yes
2. At any time during the next 12 months, do
you think you will smoke a cigarette?
2. At any time during the
next 12 months, do you
think you will smoke a
cigarette?
2. At any time during the
next 12 months, do you
think you will smoke a
cigarette?
3 = Probably yes
4 = Definitely yes
3. Do you think, you will be smoking a
cigarette 5 years now?
1 = Definitely not
2 = Probably not
3 = Probably yes
4 = Definitely yes
Independent variables
Age in years
(categorical)
How old are you? 1 = 11 years old or
younger
1 = Aged≤ 13
2 = 12 years old 2 = Aged > 13
3 = 13 years old
4 = 14 years old
5 = 15 years old
6 = 16 years old
7 = 17 years old or older
Parents’ smoking
status
Do your parents smoke? 1 = None 1 = None
2 = Both 2 = At least one parent smokes
3 = Father only 3 = I don’t know
4 = Mother only
5 = I don’t know
Friends’ smoking
status
Do any of your closest friends smoke
cigarettes?
1 = None of them 1 = Do not have friends who smoke
2 = Some of them 2 = Have friends who smoke
3 = Most of them
4 = All of them
Classes on harmful
effects of smoking
During this school year were you taught in
any of your classes about the dangers of
smoking?
1 = Yes 1 = Did attend
2 = No 2 = Did not attend
3 = Not sure
Access to anti
smoking media
During the past 30 days (1 month) how
many anti-smoking media messages (e.g.
television, radio, billboards, posters, newspa-
pers, magazines, movies) have you seen?
1 = A lot 1 = Yes
2 = A few 2 = No
3 = None
Exposure to
billboards cigarette
marketing
During the past 30 days (1 month) how
many advertisements for cigarettes have you
seen on billboards?
1 = A lot 1 = Yes
2 = A few 2 = No
3 = None
Aslam et al. Substance Abuse Treatment, Prevention, and Policy 2014, 9:10 Page 3 of 10
http://www.substanceabusepolicy.com/content/9/1/10
Table 1 Coding plan for the selected study variables (Continued)
Exposure to
newspapers/
magazines cigarette
marketing
During the past 30 days (1 month) how
many advertisements or promotions for
cigarettes have you seen in newspapers or
magazines?
1 = A lot 1 = Yes
2 = A few 2 = No
3 = None
Boys who smoke have
“more or less friends
Do you think boys who smoke cigarettes
have more or less friends?
1 = More friends 1 =More friends
2 = Less friends 2 = Less friends or no difference
3 = No difference from
nonsmokers
Girls who smoke have
more or less friends
Do you think girls who smoke cigarettes have
more or less friends?
1 = More friends 1 =More friends
2 = Less friends 2 = Less friends or no difference
3 = No difference from
nonsmokers
Boys who smoke are
more or less
attractive
Do you think smoking cigarettes make boys
more or less attractive?
1 = More attractive 1 =More attractive
2 = Less attractive 2 = Less attractive or no difference
3 = No difference from
nonsmokers
Girls who smoke are
more or less
attractive
Do you think smoking cigarettes make girls
more or less attractive?
1 = More attractive 1 =More attractive
2 = Less attractive 2 = Less attractive or no difference
3 = No difference from
nonsmokers
People who smoke
are more or less
comfortable at social
gatherings
Does smoking cigarettes help people feel
more comfortable at celebrations, parties or
in other social gatherings?
1 = More comfortable 1 = More comfortable
2 = Less comfortable 2 = Less comfortable or no difference
3 = No difference from
nonsmokers
Knowledge of harmful
effects of smoking
Do you think cigarette smoking is harmful to
your health?
1 = Definitely not 0 = Poor knowledge (response 1-3)
2 = Probably not 1 = Good knowledge (response 4)
3 = Probably yes
4 = Definitely yes
Knowledge of harmful
effects of secondhand
smoke
Do you think smoke from other people’s
cigarette is harmful to you?
1 = Definitely not 0 = Poor knowledge (response 1-3)
2 = Probably not 1 = Good knowledge (response 4)
3 = Probably yes
4 = Definitely yes
Ever tried cigarette
smoking
Have you ever tried or experimented with
cigarette smoking, even one or two puffs?
1 = Yes 1 = Ever smoked
2 = No 0 = Never smoked
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current smokers were excluded (those who smoked at least
one cigarette in last thirty days). Participants were also ex-
cluded due to missing data, (Sex = 239), (Age in years =
202), (Parents’ smoking status = 58 ), (Friends’ smoking sta-
tus = 108), (Health education classes on harmful effects of
smoking = 157), (Access to anti-smoking media = 82), (Ex-
posure to billboard cigarette marketing = 208), (Exposure to
newspaper/magazines cigarette marketing = 146), (Boys
who smoke have more or less friends = 68), (Girls who
smoke have more or less friends = 105), (Boys who smoke
are more or less attractive = 116), (Girls who smoke are
more or less attractive = 150), (People who smoke are more
or less comfortable = 255), (Knowledge of harmful effects
of smoking = 116), (Knowledge of harmful effects of secondhand smoke = 64), (If your friends offered you a cigarette,
would you smoke it = 113), (Do you think you will smoke a
cigarette any time during next 12 months? = 50), (Do you
think you will smoke a cigarette 5 years from now? = 70).
We found 11.6% (534) of nonsmoking students aged
between 11 and 17 to be susceptible to smoking. Sex
(χ2 = 0.021, df = 1, p value 0.866) and age (χ2 = 1.514, df = 1,
#p-value 0.218) were not significantly associated with sus-
ceptibility to smoking. Having parents (χ2 = 46.987, df = 2,
p-value <0.001), or closest friend (χ2 = 130.0, df = 1, p-value
<0.001) who smoke, were significantly positively associated
with susceptibility. Perceptions that smokers are more
comfortable at social gatherings (χ2 = 12.141, df = 1,
p-value < 0.001); or smokers are more attractive than non-
smokers (χ2 = 19.354, df = 1, p-value < 0.001 for boys),
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newspaper and magazines cigarette marketing (χ2 = 7.156,
df = 1, p-value 0.007);were significantly positively associated
with susceptibility to smoking. Students who had good
knowledge about harmful effects of smoking (χ2 = 36.923,
df = 1, p-value < 0.001); and had access to anti-smoking
media (χ2 = 4.203, df = 1, p-value0.040); were significantly
negatively associated with susceptibility to smoking. We did
not find a significant association of susceptibility to smoke
with: classes on harmful effects of smoking (χ2 = 1.964, df =
1, p-value 0.161), exposure to billboard cigarette marketing
(χ2 = 3.502, df = 1, p-value 0.061), knowledge about harmful
effects of second hand smoke (χ2 = 0.388, df = 1, p-value
0.533), perception that smoking boys have more friends
(χ2 = 0.005, df = 1, p-value 0.946), and perception that
smoking girls have more friends (χ2 = 0.686, df = 1, p-value
0.407) (Table 2).
Univariate analysis indicates that nonsmoking students
are more likely to be susceptible to smoking if they have:
at least one parent who smokes (OR = 1.82; 95% CI
[1.52-2.19]); closest friends who smoke (OR = 2.84, 95%
CI [2.36, 3.42]), and exposure to newspaper/magazines
cigarette marketing(OR = 1.29, 95% CI [1.07, 1.56]). Stu-
dents having perceptions that smoking boys are more at-
tractive than nonsmokers (OR = 1.70, 95% CI [1.34,
2.16]); smoking girls are more attractive than non-
smokers (OR = 1.66, 95% CI [1.26-2.17]); and smokers
are more comfortable at social gatherings (OR = 1.69,
95% CI [1.25-2.28]) were also more likely to be suscep-
tible to smoke. Students who had access to anti-smoking
media(OR = 0.82, 95% CI [0.68-0.99]), and knowledge of
harmful effects of smoking(OR = 0.50, 95% CI [0.40-
0.63]) were less likely to be susceptible to smoking. The
students’ susceptibility to smoking was not significantly
associated with age, sex, classes on harmful effects of
smoking, exposure to billboard cigarette advertisements,
perceptions that smokers have more friends, and know-
ledge about harmful effects of second hand smoke
(Table 3).
Further analysis using multiple logistic regressions also
provided consistent results. Additionally, students who
were females (OR = 1.53, 95% CI [1.24-1.89]) were more
likely to be susceptible to smoking as compared to
males. Students who had at least one smoking parent
(OR = 1.64, 95% CI [1.35-1.99]); smoking friends (OR =
2.77, 95% CI [2.27-3.40]); and exposure to cigarette ad-
vertisements in newspapers and magazines (OR = 1.30,
95% CI [1.03-1.65]; were more likely to be susceptible to
smoking. However, students who had access to anti-
smoking media (OR = 0.73, 95% CI [0.59-0.89], and had
knowledge of harmful effects of smoking (OR = 0.54,
95% CI [0.43-0.69] were less likely to be susceptible to
smoking after adjustment for all of the independent vari-
ables (Table 3).Furthermore, we stratified the analysis based on ever
smoking and never smoking categories. We found that
students who were ever smokers and were 13 years or
older (OR = 1.99, 95% CI [1.22-3.24]); and had a smok-
ing friend (OR = 2.75, 95% CI [1.82-4.14]) were more
likely to be susceptible to smoking. Moreover students
who were never smokers and were females (OR = 1.80,
95% CI [1.43-2.28]); had a smoking parent (OR = 1.65,
95% CI [1.31-2.07]); smoking friends (OR = 2.12, 95% CI
[1.66-2.71]), and had exposure to cigarette marketing
(OR = 1.40, 95% CI [1.10-1.78]) were more likely to be
susceptible to smoking. Never smokers who had know-
ledge of harmful effects of smoking (OR = 0.48, 95% CI
[0.37-0.62]); or had access to antismoking media (OR =
0.72, 95% CI [0.57-0.92]) were less likely to be suscep-
tible to smoking (Table 4).
Discussion
Adolescents with smoking parents and friends; who had
exposure to newspapers and magazines cigarette adver-
tisements; were females; and those who perceived that
smoking yields positive social outcomes; were more
likely to experiment with cigarette smoking. Students
who had good knowledge about harmful effects of smok-
ing; and had access to antismoking media were less
likely to experiment with cigarette smoking.
This study found that one in ten of all adolescents was
susceptible to initiate smoking. The prevalence is higher
than Afghanistan (8.8%) and Iran (8.7%); however it is
lower than many countries in the region, like India
(15.5%), Bangladesh (13.2%), and Nepal (16.4%) [15]. Ac-
cording to the WHO, smoking is a rising epidemic in
developing countries , given the validation of susceptibil-
ity to smoke as the predictor of cigarette experimenta-
tion, this finding in Pakistan should serve as a warning
sign, telling us about the new smokers which might
enter in the pool in near future.
The finding about females being more prone to
cigarette experimentation is important to understand
evolving gender role associated with smoking initiation
among adolescents. WHO reported that prevalence of
smoking among females is on the rise and females are
being targeted in the marketing strategies of cigarette in-
dustry [16]. GYTS Lahore 2008 (7% as compared to
6.7% in females and males respectively), Yemen (27.4%
as compared to 22.1%), Indonesia (Medan) (98.9% as
compared to 97.7%) , Nepal (Biratnagar) (4.0% as com-
pared to 2.8% ), Canada (51.6% as compared to 48.4% ),
Bangui 2008 (18.3% as compared to 16.1%); have also
found a higher susceptibility among females, which
could be suggestive of rising susceptibility among fe-
males [15]. We also found that more female students
(71.5%) as compared to males (64.7%) had observed
cigarette promotions and advertisements in newspapers
Table 2 Baseline characteristics of non-smokers by smoking susceptibility status (n = 4613)
Characteristics Total Non-susceptible n (%) Susceptible n (%) *p-value
Sex
Male 3028 2676 (88.4) 352 (11.6) 0.866
Female 1585 1403 (88.5) 182 (11.5)
Age in years (categorical)
Aged≤ 13 1047 937 (89.5) 110 (10.5) 0.218
Aged > 13 3566 3142 (88.1) 424 (11.9)
Parents’ smoking status
None 2918 2651 (90.8) 267 (9.2) <0.001
At least one parent smokes 1614 1363 (84.4) 251 (15.6)
I don’t know 81 65 (80.2) 16 (19.8)
Friends’ smoking status
Donot have friends who smoke 3431 3142 (91.6) 289 (8.4) <0.001
Have friends who smoke 1182 937 (79.3) 245 (20.7)
Classes on harmful effects of smoking
Did attend 2417 2122 (87.8) 295 (12.2) 0.161
Did not attend 2196 1957 (89.1) 239 (10.9)
Access to antismoking media
No 2434 2130 (87.5) 304 (12.5) 0.040
Yes 2179 1949 (89.4) 230 (10.6)
Exposure to billboards cigarette marketing
No 2908 2591 (89.1) 317 (10.9) 0.061
Yes 1705 1488 (87.3) 217 (12.7)
Exposure to newspapers/magazines cigarette marketing
No 3203 2859 (89.3) 344 (10.7) 0.007
Yes 1410 1220 (86.5) 190 (13.5)
Boys who smoke have more or less friends
Less friends or no difference 3597 3180 (88.4) 417 (11.6) 0.946
More friends 1016 899 (88.5) 117 (11.5)
Girls who smoke have more or less friends
Less friends or no difference 3892 3448 (88.6) 444 (11.4) 0.407
More friends 721 631 (87.5) 90 (12.5)
Boys who smoke are more or less attractive
Less attractive or no difference 4039 3603 (89.2) 436 (10.8) <0.001
More attractive 574 476 982.9) 98 (17.1)
Girls who smoke are more or less attractive
Less attractive or no difference 4191 3729 (89.0) 462 (11.0) <0.001
More attractive 422 350 (82.9) 72 (17.1)
People who smoke are more or less comfortable at social gatherings
Less comfortable or no difference 4281 3805 (88.9) 476 (11.1) <0.001
More comfortable 332 274 (82.5) 58 (17.5)
Knowledge of harmful effects of smoking
Poor 635 516 (81.3) 119 (18.7) <0.001
Good 3978 3563 (89.6) 415 (10.4)
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Table 2 Baseline characteristics of non-smokers by smoking susceptibility status (n = 4613) (Continued)
Knowledge of harmful effects of secondhand smoke
Poor 4557 4028 (88.4) 529 (11.6) 0.533
Good 56 51 (91.1) 5 (8.9)
*The p value has been calculated using Chi square test.
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females to smoke could be the result of the tobacco
industry’s marketing target. However, there are more
evolving social and behavioral aspects to be understood.
Mejia, Raul, et al. found that girls with egalitarian gender
role attitudes had higher odds of smoking [17]. Further-
more, Michael G., et al. also found that prevalence of
susceptibility to smoke among urban female students
(3.5%) was higher than rural female students (1.7%) [18].
It is usually assumed that urban females have an egali-
tarian gender role attitude, and this might be true for
the school going girls of the three cities selected in this
study. It could be due to rapidly changing role of gender
in an evolving society like Pakistan.
In this regard, our findings of social outcomes expected
out of smoking are also important. Students who expected
positive social outcomes out of smoking have higher sus-
ceptibility to smoke. Anna V., et al. found positive social
outcomes expected out of smoking to be the strongest pre-
dictor of susceptibility to smoke [19]. Limited research is
available to explore young Pakistanis’ perspective. Our find-
ing of females being more susceptible to smoke, and im-
portance of expected social outcomes of smoking; support
the call to move away from gender blind tobacco control
policies. Furthermore, it highlights the need of future re-
search in Pakistani socio-cultural context. We need to find
out the difference of smoking susceptibility prevalence be-
tween rural and urban setups of Pakistan. Additionally
qualitative research is needed to understand the evolving
norms of Pakistani society.
In general, there is a strong association between par-
ents’ and peers’ smoking status; and smoking initiation
among adolescents [20,21]. Our findings are consistent
with other findings from the country [22]; we found
friend’s smoking status to be the strongest predictor of
susceptibility to smoking followed by parents’ smoking
status. It is argued by Wilkinson, Anna V., et al. that
having close friends who smoke may not definitely mean
that it was the friends who caused the participant to
smoke. It could be due to the fact that people tend to
choose friends based on shared characteristics [19,23].
We could not assess this issue in our study. The exact
nature of peer social context in determining Pakistani
youth’s susceptibility to smoke needs to be explored.
And anti-tobacco policies need to focus on the family
context during the development primary prevention
strategies targeting the Pakistani youth.The importance of health education at schools, as an
intervention against tobacco use has been found to be
an important protective factor against smoking. We
found that having good knowledge about harmful effects
of smoking; and access to anti-smoking media; served as
protective factors against susceptibility to smoke. Inter-
estingly, we did not find a significant association of edu-
cational classes on harmful effects of smoking with
susceptibility to smoke. These two findings are suggest-
ive of ineffectiveness of the health educational classes
that were conducted. Although Lindberg LC observed
that knowledge based interventions at school level alone
do not impact behavior [24], but we do not know about
the extent or nature of strategies used in classes on
harmful effects of smoking. School based interventions
need to be improved further to avail their maximum
benefit as a protective factor. Nevertheless, the import-
ance of education regarding primary prevention cannot
be undermined and our findings regarding knowledge
about harmful effects of smoking and access to anti-
smoking media underscore its importance.
Susceptibility has been used as a predictor for experi-
mentation with cigarette smoking. We further went to
assess the group of individuals who have already experi-
mented with smoking and found that those who were
13 years old or older; and had a close friend who
smoked were at a higher risk of attempting cigarette
smoking again in future. For the first timers (those who
have never experimented with cigarette smoking), how-
ever, it was observed that many more factors were in-
volved along with age factor, and peer smoking status.
They were at a higher risk of experimenting if their par-
ents smoked; and if they were exposed to the tobacco
marketing tactics. Counteracting the forces that might
pull these young adults towards smoking, it is imperative
to focus on increasing their knowledge of harmful effects
of smoking through various means including effective
health education classes teaching resistance skills; and
increasing their knowledge of smoking related health
hazards.
This study is the first one to report association of vari-
ous risk factors with susceptibility to smoke from
Pakistan. Further research will be needed to confirm
these findings and determine whether these findings can
be generalized to our national population. Our study has
various limitations. Firstly, data from GYTS are self-
reported, although Brener et al. have found that the
Table 3 Factors associated with smoking susceptibility among current non-smokers (n = 4613)
Univariate analysis Multivariate analysis
Characteristics ORa (95% CI) p-value ORb (95% CI) p-value
Sex
Male 1 1
Female 0.98 (0.81-1.19) 0.886 1.53 (1.24-1.89) <0.001
Age in years (categorical)
≤ 13 1 1
> 13 1.14 (0.92-1.43) 0.219 1.06 (0.84-1.33) 0.597
Parents’ smoking status
None 1 1
At least one parent smokes 1.82 (1.52-2.19) <0.001 1.64 (1.35-1.99) <0.001
I don’t know 2.44 (1.39-4.28) <0.001 1.51 (0.82-2.76) 0.179
Friends’ smoking status
do not have friends who smoke 1 1
Have friends who smoke 2.84 (2.36-3.42) <0.001 2.77 (2.27-3.40) <0.001
Classes on harmful effects of smoking
Did attend 1 1
Did not attend 1.13 (0.95-1.36) 0.161 1.16 (0.95-1.40) 0.126
Access to antismoking media
No 1 1
Yes 0.82 (0.68-0.99) 0.041 0.73 (0.59-0.89) 0.002
Exposure to billboards cigarette marketing
No 1 1
Yes 1.19 (0.99-1.43) 0.062 0.98 (0.78-1.22) 0.863
Exposure to newspapers/magazines cigarette marketing
No 1 1
Yes 1.29 (1.07-1.56) 0.008 1.30 (1.03-1.65) 0.026
Boys who smoke have more or less friends
Less friends or no difference 1 1
More friends 0.99 (0.79-1.23) 0.946 0.78 (0.58-1.04) 0.090
Girls who smoke have more or less friends
Less friends or no difference 1 1
More friends 1.10 (0.87-1.41) 0.408 0.96 (0.70-1.34) 0.851
Boys who smoke are more or less attractive
Less attractive or no difference 1 1
More attractive 1.70 (1.34-2.16) <0.001 1.36 (0.99-1.85) 0.051
Girls who smoke are more or less attractive
Less attractive or no difference 1 1
More attractive 1.66 (1.26-2.17) <0.001 1.30 (0.91-1.85) 0.141
People who smoke are more or less comfortable
Less comfortable or no difference 1 1
More comfortable 1.69 (1.25-2.28) 0.001 1.32 (0.94-1.85) 0.101
Knowledge of harmful effects of smoking
Poor 1 1
Good 0.50 (0.40-0.63) <0.001 0.54 (0.43-0.69) <0.001
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Table 3 Factors associated with smoking susceptibility among current non-smokers (n = 4613) (Continued)
Knowledge of harmful effects of secondhand smoke
Poor 1 1
Good 0.74 (0.29-1.87) 0.535 0.62 (0.24-1.62) 0.335
ORa = unadjusted odds ratio.
ORb = odds ratios adjusted for gender, age, parents smoking status, friend smoking status, education of harmful effects of smoking, access to antismoking media,
exposure to billboards cigarette marketing, exposure to newspaper/magazines cig marketing, expected social outcomes of smoking, knowledge of harmful effects
of smoking, knowledge of harmful effects of secondhand smoke.
CI = confidence intervals.
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[25]. Secondly GYTS was administered only to the youth
who are enrolled in school, and were present on the day
of survey. We did not have any information about the
Pakistani youth who do not attend school. This may
have not have direct effect on our findings, because
young adolescents who do not attend school are mostly
from low socio-economic groups who cannot afford to
pay for schooling. That particular sub-group of popula-
tion is likely to have entirely different characteristics and
distribution of health risk behaviors including susceptibilityTable 4 Multivariate analysis of ever smoked and never smok
(n = 4613)
Ever smoked
Characteristics ORb (95% CI)
Sex
Male 1
Female 1.02 (0.57-1.82)
Age in years (categorical)
≤ 13 1
>13 1.99 (1.22-3.24)
Parents’ smoking status
None 1
At least one parent smokes 1.23 (0.83-1.83)
I don’t know 1.65 (0.43-6.28)
Friends’ smoking status
Do not have friends who smoke 1
Have friends who smoke 2.75 (1.82-4.14)
Knowledge of harmful effects of smoking
Poor 1
Good 0.69 (0.40-1.19)
Access to anti-smoking media
No 1
Yes 1.12 (0.73-1.70)
Exposure to newspaper/magazines cigarette marketing
No 1
Yes 1.30 (0.88-2.15)
ORb = Odds ratios adjusted for gender, age, parents’ smoking status, friends’ smokin
media, exposure to cigarette marketing.to smoking and determinants associated with it. Therefore
the findings of this study may not be generalizable to that
socio-economic group of population. Moreover, we could
not deal with the issue of non-responders, as this survey
was conducted years earlier and the present study was
only based on secondary analysis of existing data. Lastly,
this survey was conducted in only three cities of Pakistan;
therefore the findings may be conservative. However,
these cities were a mix of urban and rural populations, so
our findings may still be generalizable to fairly larger
chunk of Pakistani adolescents.ed current non-smokers with smoking susceptibility
(n = 529) Never smoked (n = 4084)
p-value ORb (95% CI) p-value
1
0.930 1.80 (1.43-2.28) <0.001
1
0.006 0.92 (0.70-1.19) 0.537
1
0.287 1.65 (1.31-2.07) <0.001
0.463 1.62 (0.82-3.23) 0.167
1
<0.001 2.12 (1.66-2.71) <0.001
1
0.189 0.48 (0.37-0.62) <0.001
1
0.598 0.72 (0.57-0.92) 0.007
1
0.156 1.40 (1.10-1.78) 0.006
g status, Knowledge of harmful effects of smoking, access to antismoking
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Pakistani youth having smoking parents and friends, who
are females, or have exposure to newspaper/magazines
cigarette marketing, are more susceptible to initiate smok-
ing. While knowledge of harmful effects of smoking and ac-
cess to anti-smoking media served as protective factors
against susceptibility to smoking. Preventive efforts need to
focus on various social and behavioral aspects to make the
prevention programs gender and culture sensitive; with
more emphasis on urban female youth, smoking adults
who are parents to young children, and improved school
based interventions like classes on harmful effects of
smoking.
Competing interest
The authors declare that they have no competing interests.
Authors’ contribution
KS conceived the idea and all authors designed the study; SZ and SR carried
out statistical analyses; all authors contributed to interpreting the results; SK
drafted the manuscript; KS supervised the study, all authors saw and
approved the final manuscript.
Acknowledgement
The authors would like to thank the DUHS personnel for all the logistic
support. We would also like to thank all study participants and organizations
involved in GYTS.
Role of funding
No funding was involved for this study. All authors are paid by their
employer and employer had no role in the design, analysis and
interpretation of study results.
Received: 4 November 2013 Accepted: 18 February 2014
Published: 21 February 2014
References
1. Freeman MK, Sanman E, Cowling K, Ng M, Lopez AD, Mokdad A, Murray
CJL, Gakidou E: Concentrating risk: a systematic analysis of the global
smoking epidemic. Lancet 2013, 381:S52.
2. Gilani SI, Leon DA: Prevalence and sociodemographic determinants of
tobacco use among adults in Pakistan: findings of a nationwide survey
conducted in 2012. Popul Health Metrics 2003, 15:11.
3. WHO report on the global tobacco epidemic, 2013 country profile
Pakistan. http://www.who.int/tobacco/surveillance/policy/country_profile/
pak.pdf.
4. WHO report on the global tobacco epidemic, 2008. http://www.who.int/
tobacco/mpower/mpower_report_full_2008.pdf.
5. Global Youth Tabacco Survey Collaborative Group: Preventing tobacco use
among youth and young adults: a report of the surgeon general.
http://www.cdc.gov/tobacco/data_statistics/sgr/2012/.
6. Stern RA, Prochaska JO, Velicer WF, Elder JP: Stages of adolescent cigarette
smoking acquisition: measurement and sample profiles. Addict Behav
1987, 12:319–329.
7. Pierce JP, Choi WS, Gilpin EA, Farkas AJ, Merritt RK: Validation of
susceptibility as a predictor of which adolescents take up smoking in
the United States. Health Psychol 1996, 15:355.
8. Choi WS, Gilpin EA, Farkas AJ, Pierce JP: Determining the probability of
future smoking among adolescents. Addiction 2001, 96:313–323.
9. Veeranki SP, Mamudu HM, Anderson JL, Zheng S: Worldwide never-
smoking youth susceptibility to smoking. J Adolesc Health 2013,
54:144–150.
10. Guindon GE, Georgiades K, Boyle MH: Susceptibility to smoking among
South East Asian youth: a multilevel analysis. Tob Control 2008,
17:190–197.
11. Ertas N: Factors associated with stages of cigarette smoking among
Turkish youth. Eur J Public Health 2007, 17:155–161.12. Global Tobacco Surveillance System Data (GTSSData). http://nccd.cdc.
gov/gtssdata/Ancillary/DataReports.aspx?CAID=2.
13. Tobacco use among youth: a cross country comparison: the global
youth tobacco survey collaborative group. Tob Control 2002, 11:252–270.
14. Global youth tobacco survey country fact sheet pakistan. http://www.
emro.who.int/images/stories/tfi/documents/GYTS_FS_PAK_R1.pdf.
15. Never smokers susceptible to initiate cigarette smoking. http://nccd.cdc.
gov/gtssdata/default/IndicatorResults.aspx?.
16. Gender and tobacco with an emphasis on marketing to women: World
No Tobacco Day. 2010. http://www.who.int/gender/topics/wntd2010/en/.
17. Mejia R, Kaplan CP, Alderete E, Gregorich SE, Pérez-Stable EJ: Influence of
gender role attitudes on smoking and drinking among girls from Jujuy,
Argentina. Prev Med 2013, 57:194–197.
18. Ho MG, Ma S, Chai W, Xia W, Yang G, Novotny TE: Smoking among rural
and urban young women in China. Tob Control 2010, 19:13–18.
19. Wilkinson AV, Waters AJ, Vasudevan V, Bondy ML, Prokhorov AV, Spitz MR:
Correlates of susceptibility to smoking among Mexican origin youth
residing in Houston, Texas: a cross-sectional analysis. BMC Public Health
2008, 8:337.
20. Gilman SE, Rende R, Boergers J, Abrams DB, Buka SL, Clark MA, Colby SM,
Hitsman B, Kazura AN, Lipsitt LP: Parental smoking and adolescent
smoking initiation: an intergenerational perspective on tobacco control.
Pediatrics 2009, 123:e274–e281.
21. Allen M, Donohue WA, Griffin A, Ryan D, Turner MMM: Comparing the
influence of parents and peers on the choice to Use drugs a meta-
analytic summary of the literature. Crim Justice Behav 2003, 30:163–186.
22. Ganatra HA, Kalia S, Haque AS, Khan JA: Cigarette smoking among
adolescent females in Pakistan. Int J Tuberc Lung Dis 2007, 11:1366–1371.
23. Rose RJ: How do adolescents select their friends? A behaviorgenetic perspective.
2002.
24. Lindberg LC, Stahle A, Ryden L: Long-term influence of a health education
programme on knowledge and health behaviour in children. Eur J
Cardiovasc Prev Rehabil 2006, 13:91–97.
25. Brener ND, Kann L, McManus T, Kinchen SA, Sundberg EC, Ross JG:
Reliability of the 1999 youth risk behavior survey questionnaire. J Adolesc
Health 2002, 31:336–342.
doi:10.1186/1747-597X-9-10
Cite this article as: Aslam et al.: Prevalence and determinants of
susceptibility to cigarette smoking among school students in Pakistan:
secondary analysis of Global Youth Tobacco Survey. Substance Abuse
Treatment, Prevention, and Policy 2014 9:10.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
